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This invention relates fo a process forrender- after, the rinsed, soap"treated material is 
dg:Droteinaceous-textile materiats :water .repe]- mersed ina second bath comprisirg:llaqueou 
lent;: and mare  particular]y £o ça .process for ren- -solution of :an aluminum sa]t :in a -concentratioiï 
dering,wo01fabrics water .tope]lent by the appti- Of fromabout 0ï0.5% to 1.0% and agitatedthere-. 
cation thereto of-very ,dilute-solutions of soap . .in.for a period 0ffrom about 3 minutes toábout 
and of aluminum salt. 5 minutes, the temperature of the bath .being 
Anïobject of.the inventionis:to provide a proc- maintained af from 70 °. F. to 140 ° F. Finally, 
ess, fer conferring water.repeltencyon proteina- the material £s rinsed in warm.water and 
ïceous :textites 'uch.:as wool, silk, and synthetic The soap treating bath may include:either high 
..proteinfabrics. A further object is fo provide a 10 or ]ow tirer water-so]ub]e fatty acil soap,.orsalts 
proeesshiCh may be used fo :estre water re- of fatty acids such as sodium stearate,::sodium 
pellency tv fabrics, the water repel]ent.flnish of o]eate, sodiummyristate, ammoium o]eate,l]O« 
.which bas been:deteriorated by laundering or dry tassium stearate, .and 'the like, an.d mixtures 
.cleanig..The :process may be reapptied fo the thereof. The terre 'fatty acid soap ' fs usein 
:saine abricas many rimes as my be :desh'ed, 15 the claires in a bro.d sense and fs intended fo 
when'.retreatment is- necessary, with the :produc- include the foregoing and theirequivalets. The 
tion af:an:excellent.fmish each rime, .The proc soap 'solution .should bave a soap concentration 
--ess,is::a!s opplicab]e fo .wool fabrics .which bave of ]ess than about. 1.0%, the ]ow range of con- 
beensubJected to chlorination or-other shrink contrarions of from 0.01%fo 0.25% givlng very 
°proofing treatment. : "20 good Tesu]ts. The preferred weight :ratio of"the 
Anther object of :the invention is fo proide :bath tothe materia] being t'eated fs abott 20 to 
,animloroved.pracess.for rendering proteinaceous The bath :temperature fs ke'pt af a.point-ai which 
.textile: nteriats ::ater :ep]tent,  which process fs the soap is soluble and at ,which danger of: 
char.acterized by:exteme simp]icity of operation ing the .material being:-treated is.minlmized. In 
-andeconomF of-.:time,.labor and materia]s. 25:general,tempertures of from 70°F. to 1107 F. 
A:-futher.objectis te pro¥ide a/process for pre are preferred. Agitation fs desirab]e :and the pe- 
.ducigwater:repeltent proteinaceousfabrics hav- riod of treatment may run from 5 to 15 minutes, 
ing'unirapaired hand : or fee] and exhiblting-no a]though a longer period wi]] do no barre. The 
ndesirable harshness or -boardiness. -Fabrics rime of treatment fs not critical and wi]] be de- 
teated fil accordance with the:process have ex- 30 pendent.on the ease of wetting of the particu]ar 
:eellent spay ratings and dynamic absorption materia] being treated. 
valueswhen :tested 'for 'these :properties .as de- The soap :treated material, after rinsing, 
scrtbedinled«iSpec.-CCCT:tgla, round fo .have picked up from about 0.2% to 
Another objec.t-af the:inven.tion is.to:]ovide.a about 0.6% of soap by weight based on the weight 
process orredering:wovlen felts water repellent 35 of thefabric. 
'w]thout :adversely. affecting: their flexibi]ity or The a]uminum sait baths of the invention.in- 
handle. c]ude aqueous solutions of water-solub]e a]um- 
Tyl]ically,the process of the invention inc]udes nm sa]fs such as the .sulfate, acetate, nitrate, 
applyimg oa lOroteinaceous textile ::materia], in chloride, formate.and othersimp]e.sa]ts of a]umi- 
fabric,keinarn, fe]t, or otherconvenient form, 40 hum. If may a]so include various a]ums such as 
an aqueous solution of a water-so]ub]e  atty acid ammonium, alum .potash alNm, sodilm atum and 
soap in a concetratio of om 0»01%.to .1:0% the ]ike. The erm "aluminum sait" 'as .used 
and:thereafter aPP]ying tethe materlal awater - herein fs intended fo inc]ude without limita!on 
soluble aluminum sait in a concentration :of from the simple water-so]uble a]uminum sa]ts and 
0":05%'t° 1ç9%. 45 alums. 
Prefeïbly, heproteinaceous textfle:material fs We .haro .round that the use of ery ]ow con- 
'flrst 2mmersed in mu aqueoussolution :of.afatty contrarions of aluminum sait confers unexpect- 
acil :sap in. a concentrationof']ess than :about ed]y good water .repellency fo proteinaceous ?ex 
05% ;::a'concentration of:abourt 0..25 % being char- files such as woo] whén treated in accordance with 
" :acteristic, and is.agitated thereiu or: perïod of 50 'out .process. An  aqùeous solution containing 
from :bout 5 minutes o bout .1 minutes, the about 0.1% oï a]uminum, sait is considered oPti- 
temperature, of the,bath bei.ng :kept at abo,ut .70 ° mure, a]though concentrations of from 00 % 
F. tu .10 °,F. The thus treaed.material, fs .thon 025.% give excellent resu]ts. A solution .cenain 
remoed from.the soap bath -nd .fs rinsed in ingas litt]e as 0.02% aluminum:sa]t pöduces;a 
warm'äter-o':emove ny:excess.soap. There- 5.saisfutory«finishin.seme asesa.ld-we hae ato 



round that solutions as concentrated as 1.0% may 
sometimes be used. However, baths containing 
more alurninum sali than about 1.0% produce 
înferior products. 
Treatment in the alumîntum sa!t bath may be 
carried out similarly te treatInent in the soap 
bath. The weight of the bath is preferably about 
20 rimes the weight of material treated. The 
bath is kept at a safe non-felting temperature 
of about 70 ° F. to 140 ° F. The rime of treat- 
ment Inay be from about 3 minutes to about 5 
minutes, although longer rimes may be employed. 
The rime may be as little as one minute or as 
long as necessary to produce good penetration. 
The rime of treatnent is hot critical and is de- 
pendent on the type of material being treated, 
as well as on the equipment used. For example, 
using padding equlpment, short treatîng times 
are suitable, whereas immersion treatment,s re- 
quire long periods of rime. 
Wool fabrics, when treated in accordance with 
the present process, acquire an add-on of about 
0.2% to 0.6% by weight of the dry fabric. The 
added substance contains approximately 0.1% 
or less of aluminum on the basis of the dry 25 
fabric, the remainder being fatty acid. Thus, 
it is seen that a relatively low add-on treat- 
ment is provided with the production of excellent 
water repellency. 
Although we do hot wish to be restricted fo 30 
any theory, it is out be!ief that the protein 
molecule of the fabric binds both fattY acid and 
aluminum with the formation of a complex which 
is probably responsible for the water resistance 
obtained. 35 
In order to further iilustrate the method of 
-the invention, the following examples are given: 
Exampl I 
Wool fabric is agitated in 0.25 % high tirer soap 0 
solution ïor 15 minutes at 100 ° F., after which if 
is rinsed, and agîtated in a solution of 0.1% 
aluminum sulfate octadecahydrate for 5 min- 
utes at 100 ° P. (20:1 bath is satisïactory). The 
fabric is then rinsed and dried at 125 ° F. The 5 
fabric acquires an excellent water repellent finish 
by this treatment. : 
Exa.pl II 
A blended synthetic protein fabric (50% 50 
cellulose acetate-50% protein fiber) is passed 
through 0.25% low tirer soap solution, rinsed, 
and agitated in 0.1% aluminum sulfate octadeca- 
hydrate for 5 minutes, then rinsed and dried at 
130 ° F. The fabric no longer puckers on ex- o 
posure to drops of water. 
Exampl II 
Two pound Of shrinkproof woolen ïabric is 0 
treated in a wash wheel with 0.25% high tirer 
soap at 100 ° F. for 15 minutes, followed by rins- 
ing, and treatment with 0.1% aluminum sulfate 
octadeca-hydrate at 100 ° t. (20:1 bath) for 5 
minutes. The fabric is then rinsed, hydroex- 
tracted, and dried in a tumble drier ai 135 ° t. 65 
The fabric is ruade water repe]lent by the treat- 
ment. 
Exampe IV 
A wool fabric is agitated in 0.25% high tirer 70 
soap solution for 15 minutes at 100 ° t., rinsed 
once with water, and tben treated in a solution 
oï 0.1% aluminum acetate for 5 minutes at 100 ° 
F. A 20:1 bath to goods ratio is satisfactory for 
these operations. The fabric is then rinsed and 75 

4 
dried at 125 ° t. An excellent water repellent 
finish is obtained by this treatment. 
Exampl V 
5 A wool fabric is treated in a bath containing 
0.3% high tirer soap solution for 15 minutes at 
100 ° t., rinsed once with water, and then passed 
into a bath of 0.I % aluminum sulfate maintained 
ai 135 ° F. The fabric îs treated in thîs bath for 
10 10 minutes and dried without rinsing. An ex- 
cellent ws:ter epellent l]nish is obtained by this 
treatment. 
Example VI 
Wool felt is treated in a 0.3 % solution of high 
15 tirer so«p at 110 ° t. for 10 minutes, passed 
through squeeze rolls, and then, without rinsing, 
treated in a 1% solution of aluminum sulïate at 
135 °. t. for 15 to 20 minutes. The felt is then 
passed through squeeze rolls and dried. A water 
20 repellent felt of excellent hand is produced in 
this manner. 
The rendering of woolen ïelts water repellent 
by this treatment is particularly advantageous 
over conventional treatments. Wool ïelts are 
often used in low temperature areas, such as in 
the Arctic, ïor protective purposes. They are 
also used under low temperature conditions ïor 
industrial applications. At these tenperatures 
the maintenance oÏ flexibility is an important 
property. Felts treated by this process remain 
flexible in the dry state because oï low add«on 
and Jack of brittle finishes. They also remain 
flexible in the wet state because only small 
amounts of water, whîch subsequently freeze, are 
absorbed. On the other hand, relis treated with 
conventîonal alumînum-wax flnishes have hîgher 
add-ons, and these felts lose theîr flexibîlity, and 
become very stiff, either wet or dry, at low tem- 
peratures. On bending, such materials aclually 
break apart. Felts treated by the process of the 
invention as herein described are advantageously 
emuloyed in such low temperature applications. 
ecause of the low add-on nature of the treat- 
unent, the handle and air permeability of treated 
fabrics is hot impaired. The use of-larger 
amounts of aluminum salt clogs the pores of 
fabrics, and also results in a tacky handle. If 
has been round that this tacky handle is averted 
when the concentration of soap. on the fabric is 
within the limits described herein. 
Where particular hydrates of aluminum salts 
are referred to herein it will be understood that 
the equivalent weight of the anhydrous salt or 
other hydrate may be used instead. 
Whfle we prefer to employ out soap and alu- 
mintun salt baths in the ratio of about 20 parks 
by weight of each to 1 part by weight of .the 
proteinaceous textile material, we may vary this 
ratio within the limits of about 10 parts to 30 
or more parts by weight Of the bath to one part 
by weight of the textile material. Non-soap 
detergents may be added to the soap or the alu- 
minum salt baths to obtain improved wetting and 
penetration. 
From the ïoregoing description it will be seen 
that the present invention provides a process for 
conferring water repellency to proteinaceous tex- 
tile materials such as wool, silk or synthetic pro- 
tein textile fabrics and the like or mixtures 
c!uding the saine. Certain fabrics  which wet 
rapidly and pucker do not exhibit such deficien- 
cies after treatment by this process. 
A wide variety of woolen fabrics of different 
construction such as serge, fiannels, meltons, 
tropical worsteds, napped blankets, covert, and 
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tightly woven worsteds show greatly improved 
water resistance after treatment by the process. 
Woo]en felts may aiso be rendered water repellent 
by this process. Treated felts acquire a sort 
handle as a result of the treatment. 
The lînish produced by the process of the in- 
vention is "emi-durable" to laundering and dry 
cleaning. I-Iowever, the treatment can be readily 
re-applied =fo fabrics if the finish has become 
deteriorated through wear and repeated launder- 
ings or dr: cleanings. 
We have round that it is not essential to rinse 
the material between the soap and aluminum 
sait treatments. The material may be merely 
squeezed or wrung after it has been soaped and 
then immediately subjected to the aluminum 
salt treatment; or it may be rinsed as many as 
two or three timei between the soap and alu- 
rainure salt baths without detracting from the 
quality of the flnish produced. 
This application is a continuation-in-part of 
our co-pending application Serial No. 73,916, 
flled December 4, 1946, now abandoned, for Proc- 
ess for Rendering Proteinaceous Textile Materials 
Water Repellent. 
We claim: 
1. Process for rendering proteinaceous textile 
materials water repellent which comprises apply- 
ing to the proteinaceous textile material an aque- 
ous solution of a water-soluble fatty acid soap in 
a concentration of about 0.25% and thereafter 
applying to the material an aqueous solution of a 
water-soluble aluminum sait in a concentration 
of about 0.1%. 
2. Process for rendering wool textile fabrtcs 
water repellent which comprises immersing the 
fabric in an aqueous solution of a water-so]uble 
fatty acid soap in a concentration of about 0.25% 
and at a temperature of about 7 ° 
and agitating the fabric in said solution for a 
time sufficient to provide substantial penetration 
of the Ïabric by the solution; rinsing the fabric 
in warm water to remove excess soap; immersing 

the thus treated fabric in an aqueous solution 
of aluminum sulfate in a concentration of about 
0.1% and at a temperature of about 7 ° F. to 
140 ° F., and agitating the fabric in said second 
5 solution for a rime sufficient to provide substan- 
tial penetration of the fabric by the solution; 
the weight ratio of said solutions to said fabric 
being about 20 to 1; rinsing the fabric in warm 
water; and drying the fabric 
10 3. Process for rendering proteinaceous textile 
materials water repellent which comprises apply- 
ing to the proteinaceous material an aqueous 
solution of a water-soluble fatty acid soap in a 
concentration of about 0.25%1 and khereafter 
1OE applying to the material an aqueous solution of 
aluminum sulfate in a concentration of about 
0.1% 
4. Process for rendering proteinaceous textile  
materia]s water repel]ent which comprises apply- 
20 in to the proteinaceous material an aqueous so- 
lution of a water-soluble fatty acid soap in a 
concentration of about 0.25% and thereafter 
applying to the material an aqueous solution of 
aluminum acetate in a concentration of about 
2OE 0.1%, 
ARNOLD M. SOOKNE. 
ALFRED E. BROWN. 
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